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(a)Hexagonal lattice (b)Square lattice (c)Cubic lattice
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$f_{i}(t+ \tau_{I\tau}+\mathrm{c}_{a})=f_{i}(f,\mathrm{r})-\frac{1}{\emptyset}[fi(tx)-f^{(}\mathrm{i}(0)f,\Gamma)]$ (1)
0) $\mathrm{B}\mathrm{G}$ K [5] (1) $f$ :
$t$ : $\tau$ : $\mathrm{r}$ : $\mathrm{c}$ : $i$ .
$f^{(0)}$ : $\emptyset$ : $\mathrm{i}$
$f_{i}$ a
: $\rho=\sum_{\mathit{0}}f_{a}$ (2)
: $\rho \mathrm{u}=\sum_{a}f_{a}\mathrm{c}_{a}$ (3)
: $\frac{1}{2}\rho u^{2}+\ovalbox{\tt\small REJECT}=\sum\frac{1}{2}faagC^{2}$ (4)
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2 6 2 6
1 6 $0$ 7 ($2\mathrm{D}7\mathrm{V}$
) 2 3 (2DI3V
$2\mathrm{D}19\mathrm{V}$ ) 3
( 3, 4 )
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(1) 4 $\mathrm{r}$ 2 Taylor
$‘ \mathit{9}f_{a}$ . $\ell?f_{a}$ , 1– $-$ $\ovalbox{\tt\small REJECT} f_{a}$ , $–$ $\ovalbox{\tt\small REJECT} f_{a}$ , $1_{-}\ovalbox{\tt\small REJECT}’ fa\sim$ 1
$‘ \frac{\mathcal{E}^{\gamma}f_{a}}{\%}+c_{\mathit{0}}\frac{c\nearrow J_{a}}{\ovalbox{\tt\small REJECT}_{a}}a+\frac{1}{2}TcC\frac{c\prime \text{ _{}a}}{\partial_{a}k_{\beta}}o\alpha a\beta.+\tau c_{\mathit{0}}\frac{c\text{ }\mathrm{y}a}{\partial t\partial r_{a}}\alpha+\frac{1}{2}\tau\frac{C’j_{a}}{\ell\%^{2}}\cong-\frac{1}{\tau\phi}(fa)-fa(0)$
(5)
Knudsen $\epsilon$
$f_{a}=f_{a}^{(0)}+f_{a}^{neq}=f_{\mathit{0}}^{\mathrm{t}0})+\epsilon f_{a}(\iota\rangle$ $+\epsilon^{2}f_{a}(2\rangle$ $+\cdots.\text{ }f_{a}^{(l)}(l=1,2,\cdots)$ : (6)





$\frac{\ell \mathit{9}}{\partial}(\rho u_{a})+\frac{\partial}{\theta_{1\beta}}(\beta \mathcal{U}_{a}u)\beta=-f\frac{f}{\ovalbox{\tt\small REJECT}_{1\alpha}}+\frac{\mathrm{t}g}{\ovalbox{\tt\small REJECT}_{1\beta}}\mu(\frac{\mathrm{a}_{\beta}}{\theta_{1a}}+‘\frac{c\%_{a}}{*_{1\beta}}1+\frac{p?}{c*_{1\alpha}}(\lambda\frac{p\%_{r}}{c*_{1\gamma}}1+c$ (9)
$\frac{i}{c?t},(\rho e+\frac{1}{2}\beta u2)+\frac{\iota \mathit{9}}{\partial r_{1a}}(\beta e+P+\frac{1}{2}\rho u)2\mathcal{U}_{a}$
$= \frac{\partial}{\partial r_{1a}}(\kappa\frac{de}{i*_{\mathrm{t}a}}’)+\frac{d}{\partial r_{1\alpha}}\{$
(10)





$(\mathrm{a})2\mathrm{D}7\mathrm{V}(1_{\mathrm{S}}- \mathrm{p}\mathrm{e}\mathrm{e}\mathrm{d})\mathrm{m}\mathrm{o}\mathrm{d}e1$ $(\mathrm{c})2\mathrm{D}\mathrm{l}3\mathrm{v}(2-\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{e}\mathrm{d})\mathrm{m}\mathrm{o}\mathrm{d}\mathrm{e}\mathrm{l}$ $(\mathrm{d})2\mathrm{D}\mathrm{l}9\mathrm{v}(3-\mathrm{s}\mathrm{p}\mathrm{e}\mathrm{e}\mathrm{d})\mathrm{m}\mathrm{o}\mathrm{d}\mathrm{e}\mathrm{l}$
2 2 FHP ( 6 )
($\mathrm{a}_{J^{\vee}}AD\mathrm{i}i\mathrm{m}\mathfrak{X}\mathrm{e}\mathit{1}$ (b) $2\mathrm{D}l3\mathrm{V}\mathrm{Q}$ model (c) $2\mathrm{D}13\mathrm{V}\mathrm{C}$ model
3 2
$(\mathrm{D})(\mathrm{p},\mathrm{x})=(.\angle,\cdot A)$ $1=\perp\cdots\cdot 1^{\cdot}\angle$ $(\mathrm{c})(\mathrm{P}^{\mathrm{K}},J=(.\mathrm{d},1J$
$1=\perp\cdots 8$
1=\perp . . . .
4 3 ($\mathrm{p}=1$ : $=2$ :
, $=3$ : . $\mathrm{k}$ : )
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3
1 $\beta \mathrm{g}:\sum_{i}c_{pkia}=0$ , 3 $\varphi_{\mathrm{g}}$ : $\sum_{i}c_{pk_{7}}c\alpha pki\beta Pkicr=0$ (11), (12)
2 $|\mathrm{I}_{\not\in}^{\mathrm{t}\mathrm{b}}$; : $\sum,$ $c_{Fp}kiak_{i}\beta C=-\infty bc_{pk}^{2}D(x\beta$ (13)
( $p^{=1,2},3_{\text{ }}k=1,2,3$ )
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4 $\beta \mathrm{g}:\sum_{j}c_{p}Ckiapk.\beta kpkC_{pr}C\cdot\delta=$ (14)
$\delta_{a\beta}=$ (15)( )
$\backslash$
$\delta_{a\beta\gamma\delta}=(_{0}^{1}(\alpha=\beta=r=\delta’)\text{ })(\not\in:n\downarrow_{-x\%}’\text{ }\mathit{0}\supset \text{ })$ (16)
$\Delta_{a\beta\gamma\delta}=\delta_{a}\delta+\beta r\delta\delta\delta a\gamma\beta\delta a\delta\beta r+\delta\delta$ (17)
1 (1)
2 (2) 4 $\Delta_{a\beta\gamma\delta}$
$\delta_{a\beta\gamma\delta}$
$p=1\text{ }\delta a\beta\gamma\delta$







$f_{\alpha}^{(0)}=F_{\sigma}pa(1-2k_{iaa}u+ \ovalbox{\tt\small REJECT}(_{C}iau)^{2}+Ma-2B^{2}c_{i}aauu^{2}-\frac{4}{3}B3(Cu_{a}ia)^{3})$ (19)
a $a=r$ : $a=b$ : \mbox{\boldmath $\sigma$} \mbox{\boldmath $\sigma$} $=$









$B=- \frac{D+2}{2c^{2}}\text{ }F_{1}=\frac{D}{b(D+2)}\text{ }F_{0}=\frac{2}{D+2}\text{ }P=\frac{\mu^{2}}{D+2}$ $(23\mathrm{a},\mathrm{b},\mathrm{c},\mathrm{d})$
$c=|c_{ja}|$ ( ) , $b=6$ ( )
$D=2$ ( )
18) $G_{ii}$ 7 $\cross$ 7 $\mathrm{i}_{-,\urcorner}=2$ $\mathrm{i}-\dot{7}=3$



























$f_{ib}\approx f_{b}(i=\iota\ldots,6)$ $f_{0b}$ $\approx 6f_{ib}(i=1,2,\ldots,6)$
$\mathrm{G}=\frac{\rho_{b}}{3}\gamma \mathrm{C}\mathrm{o}\{\frac{\pi}{6}\ovalbox{\tt\small REJECT}=\rho_{b}\mathrm{g}$ (32)
\mbox{\boldmath $\gamma$}
$\mathrm{g}^{=-}\frac{1}{3}\gamma \mathrm{c}\mathrm{o}\#\frac{\pi}{6}1\mathrm{z}$ ( E) (33)
25) $P$ ( ) Boussinesq Navier-Stokes




$f_{i}$ ($r+c_{i}a$ ’t+l)=fi(r,t)+f r,t) ( ) (36)
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$\backslash \mathrm{U}$’ $!\sim\iota \mathrm{I}\mathrm{c}<\mathrm{L}\sim 1\text{ }\sim\text{ }\sim\subset 3\ovalbox{\tt\small REJECT}$
– LBM 460000 step FDM 66
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